Hyperfunctionality of serotonin-2C receptor-mediated inhibition of accumbal dopamine release in an animal model of depression is reversed by antidepressant treatment.
Dopamine release in the nucleus accumbens mediates motivation and reward, making it a likely candidate to be involved in anhedonia, one of the major symptoms of depression. In the current study, alterations in basal extracellular dopamine levels and 5HT2C receptor-mediated inhibition of accumbal dopamine release in Flinders Sensitive Line (FSL) rats, an animal model of depression, were investigated. We found that FSL rats have decreased extracellular dopamine levels in the nucleus accumbens and an increased inhibitory-like effect of 5HT2C receptors on accumbal dopamine release. However, neither basal 5HT levels nor the accumbal 5HT response to the local 5HT2C receptor antagonist (RS 102221) differed between Sprague-Dawley and FSL rats. Seven-day treatment with the nefazodone (a serotonin/noradrenaline reuptake inhibitor and 5HT2C antagonist) as well as 7-day and 14-day treatments with a tricyclic antidepressant desipramine increased extracellular dopamine levels in the nucleus accumbens of FSL rats. However, only 14-day treatment with desipramine or 7-day treatment with nefazodone, but not 7-day treatment with desipramine, decreased 5HT2C receptor-mediated inhibition of accumbal dopamine release. Based on a possible correlation between the onset of 5HT2C receptor-mediated inhibition and the behavioral effects of desipramine and nefazodone treatment that was described in our previous studies, we suggest that 5HT2C receptor activation may be important for the onset of the behavioral effects of antidepressant treatment.